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SECURITY INFORMATION
1., INTRODUCTION:

Twe pretetype medels ef the UPI-10, Serisl Nes. 4 and 7 were
received by the Amalysis amd Appraisal Umit ef the Research amd
Develepment Branch ef Ceumme Emgineering fer pretetype appreval
testing., This repert cemtaims beth the results ef these tests
and the cesclusierns derived therefren,

2, SUMMARY

The UPI-10 is a vibrater type pewer inverter designed especially
te pewer the RS-6 and the RS-l frem 220 velt DC mains, A DC lime
coerd and greumd lead are permamently cemmected te the unit, Anm
AC eutput receptacle, an ON-OFF switch, and a line fuse are the
enly ether extermal cemtrels and fittings., A cemplete set of
eperating imstructiens is emgraved inbe the freat panel,

Since it was felt that at seme future date the UPI-10 might be .
censidered as a pessible pewer seurce fer AC gear ether than the
RS-1 and R3-6, unity pewer facter regulatien tests were cemducted

en the units in additiem te the tests required by Specificaticn

Ne. 52-A-1024-A. K

3. Mechanical Sectien:
3.1, Size and Weight:

Size- . -2 3/4" X 5% X 7 1/2#
Weight -5 peunds, 2 eunces.

3.2, Mechanical Inspectien:

A mechamical inspectien ef the unit disclesed enly eme undesirable
cenditien. Twe wires, eme of which was a DC lime cenducter, were
pimched betweem the transfermer cere and the case, The mamufacturer
has been made cegnizant ef the existemce of this hazard amd has
indicated that he will re-~reute the twe cenducters te aveid the
pes3ibility ef a recurrence ef this cenditien,

Lo Klectrical Sectien:
4esl, Electrical Tests:
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: SECURITY INFORMATION .
4ol.l. RS-6 Operatienal Neise Test

F RS-6 Neise Output!(Hicro—un;$§1
Pretetype #i Pretet
‘ ‘Mc[g! AC Mains UPI~10 AC Mains UPI~10
3.0 40,0 105.6 4.9 90.0
4,0 36,1 90,0 L9 75.6
5.0 32,1 90.0 L9 - 62,5
6.5 22,5 62,5 4e9 40.0
6.5 16,9 i ol 22,2 40,0
7.0 b . 32.1 22,5 40,0
8.0 12.1 22,5 19.6 22.5
9.0 10,0 22,5 12,1 16.9
10,0 9.0 19.6 10.0 19.6
1.0 8.1 16.9 8.1 .4
12,0 7.25 15.6 12,1 12,1
13.0 6.4 15.6 4.4 10,0
14,0 6.4 15,6 16,9 - 8.1
15.0 6.k 1404 16.9 8.1
DC Pewer Supply UPI-10 Output Pewer
d RS-6 Mster
Variac Antemmna Shunt-300 ehms KOO0 ohms
BFO- On ‘
Gain- Maximam HP#L00-C
. ‘ Veltmeter

The abeve teat was cenducted in a screened reem,
During the AC Line pertien ef the test, the RS-6 plate veltage

was held censtant te the same value as durimng the UPI-10 pertien
se as net te change the receiver semsitivity, (380 velts DC)

@Fﬁm‘”?
SECURITY lNFORMAﬂOl‘i
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MATION
4,1.2, Equivalent Neise Imput RCUQLTY Rér-éOR
F Equivaleat Imput
(Mc/s) h(icrt-voitsz |
3.0 Losa Than 0,2
4.0 ) " "
5.0 : H ] n
6.0 ] " n
6.5 ] " 1]
695‘ ' " " " >
: 7.0 P non
SR 8,0 B L L
o Lo Hff‘;' ‘i_» - . 9.0 ST e ' Ty 0.9
i- s - ’ 107"‘9‘, - E ' R . ‘.5";“ r:""\“m“&
e o 11‘90 0.2
12,0 0,26
13,0 2,0
14,0 3.5
15,0 3.7
Line Operatiem
' 001
R.F, Sig. Gen, ,4/3 ' Output Pewer Meter
30f Med.@1000 cps A R3-6 4000 ebms
W0~ Off
§7 [/‘ Gain- Max,
UPI~-10 Operatien HP=400-C
- _ Veltmeter
10 feot Antemma "

The abeve test was cemducted im a screemed reem,

W3 u\x*.:

aECUP:E ‘g u&'ﬁﬂh TION
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L.1.3. Radisted amd Cenducted Interference

F__ | Radiated Interferemce (Micre-velts/meter)| Cemducted Imterference (Micre-velts
(Mc/s)| _Pretetype #7 Pretetype f#l Pretetype #7 Pretetype #i
0,15 160 400 70.0 175.0
0.2 120 280 90.0 ' 200,0
Ouk 100 280 45.0 175.0
0.7 80 280 6.75 30,0
1.0 55 ' 160 : 3,75 35.0
1.5 Lo 40 er less 1.8 1.8
2,0 4O er less b " 1.8 , 1.8
44O Lo " N " B 2.5 2,75
7.0 WL " " w* " 3.25 3025
10,0 Lo " " o " 3¢5 2.5
15,0 hon oo o o hes 3.0
20,0 Lo " " e " 475 Te
25,0 Lo " " 140 9¢5 Te5

The abeve readings were taken im a screemed reem er a greund planes im
ascerdance with JAN-I-225, usimg a Steddart NM-20-A Field Intemsity Meter,

Minimm Radiated Interferemce Measurable——i0 micre-velts/meter
Minimum Cenducted Imnterferemce Measurable-—1.8 micre-velts

hsi.k. RS~6 Neise Output

: . L {Mc/s
3.0 0.15 0.15
4,0 0,25 0,15
5.0 0.15 0,15
6.0 0.5 0,20
6.5 0.2 0.20
6.5 Ouk 0.26
7.0 Ooky 0.25
8,0 0.6 0.25
9.0 0,25 0.25
10,0 0.3 0.5
1100 0.3 ’ 0°25
12,0 0.25 0.5
13.0 0.25 0.5
14.0 0.5 0.6
15.0 0.5 0.75

§
SECURITY k?‘éi‘iﬁﬁi‘ﬁﬂiﬂi‘i
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§7 UPI-10 RS-6 Output
Gain-—lhx. Pmr
B0-—0n Meter

1 4000 ehms |
10 feet herizental antemna ceatered ever and 2 feet abeve
the UPI-10 im a screened resm,

bole5. RS-6 Plate Veltage

Pretetype #4

Transmitter Bf (Key up-AC lime 220 velts) - = = = = = = « = 380 velts DC
Transmitter Bf (Key up-UPI-10 220 velt DC Lime) - - - = - = 375 velts IC
Pretetype #7 g

Transmitter B (Key up-AC line 220 velts) = = = = = = = < = 378 velts DC

Transmitter Bf (Key up-UPI~10 220 velt DC Lime) = ~ = = = = 374 velts IC

hbelo6, UPI-10 Frequency

Whea powering the RS-6, the UPI-10 frequemcy was found to be very close
to 60 ¢/s as indicated by a statiomary 1 to 1 ratio Lissajou patterm
on an oscilloscope whose horizontal sweep was line driven,

hel.T7. Regulation With Unity Power Fastor Load

- 1 ___Prototype —

Line Line Input |Load Load Load ficiency

Volta Current | Power Current | Voltage

Volts (Ma, DC)] (Watts)] (Watts)]|(Ma. RMS)| (Volts RMS) 69)

220 45 9.9 0 [ 266 ’ 0

220 113 2409 20 80 2,8 65

220 232 51,0 40 155 - 240 The9

220 345 7549 60 257 238 T7.2

"R20 370 8.4 65 283 228 79.9

20 165 102,3 8 | 365 22 8.4

Prototype #4 —

42 9.2 0 0 266 | 0
140 30,8 20 0 | 255 .1 65
243 5345 40 150 243 -y The9
269 59,1 %31 173 22 . . 75,1
350 79.2 60 260 232 75.8
385 84.7 65 280 232 | 76.9
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4el,8, Regulation With Line Fluctuation
Line Line Input |Load Load Load Efficieney
Voltage Current | Power Curreat oltage
(Volte DC) (Ma, DC)| (Wats)|(Watts)| (MA, RMS)| (Volts RMS)| (%)
200 35 70.2 55 250 210 8.0
220 385 8447 65 280 233 76.8
240 420 100.8 78.8 310 257 73.0
hel,9, Voltage Waveshapes

The various waveshapes from two prototypes using the original and spare
vibrators, wnder various load comditions can be seen in the photomphs
at the esonclusion of this report,

5e Coneclusion:

‘fhe test results indicate that the UPI-10 prototypes #4 and #7 meet
the requirements of Specification No, 52-A-~102l-4,

It is recommended that before subsequent production runs, the
manufacturer should attempt to reduse vibrator hash in the RS-l and
R3-6 frequency range below what it is at preweat,

In addition, during the present production run it is recommended
that he check every vibrator for closure time and contact bounce
by means of am oscilloscope, The wavashape photographs indicate
that contact boumce occured in Prototype #2 using the original
vibrator,

%

;
STY (NFORMATION
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VOLTAGE VAVESHAPE
Prototype #1
RS~6 Load
Original Vibrator

VOLTAGE WAVESHAPE
Prototype #l

RS=6 Load ‘
Replaeement Vibrator

Sibst
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VOLTAGE WAVESHAPE
Prototype #1
RS-1 Load
Original Vibrator

VOLTAGE WAVESHAPE
Prototype #1

RS=1 Load
Replacement Vibrator

______
U
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VOLTAGE WAVESEAPE
Prototype #1

30 Watt Load, Unity P.F.
Original Vibratog

VOLTAGE WAVESHAPE
Pretetype #1

20 Watt Lead, Unity P.F.
Replacement Vibrater

'\
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VOLTAGE VIAVESHAPZE
Prototype #1

40 Watt Load, Unity P.F.
Original Vibrator

VOLTAGE WAVESHAPE
Pretetype #1

50 Watt Load, Unity P.F.
Replacement Vibrator

(A Lt feed
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VOLTAGE WAVESHAPE
Prototype #1

60 Watt Load, Unity P.F.
Original Vibrator

VOLTAGE WAVESHAPE -
" Prototype #1

65 Batt Load, Unity P.F.
Replacement Vibrator

S
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VOLTAGE WAVESHAPE
Prototype #1

80 Watt Load, Unity P.F.
Original Vibrator

VOLTAGE WAVESHAPE
Prototype #1

80 Watt Load, Unity P.F.
Replacement Vibrator

C e b
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SECURITY INFORMATION
DETAIL OF LEADING ELG OF VAVESHAPZ
Prototype #1

No Load
Replacement Vibratvor

DETAIL OF TRAILING EDGE OF WAVESHAPE
Prototype #1

No Load

Replacement Vibrator

At
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VOLTAGE WAVESHAPE
Prototype #2

60 Watt Load, Unity P.F. -
Original Vibrator

VOLTAGE WAVESHAPE
Prototype #1

No Load

Replacement Vibrator

S
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